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Implicit nationality primes modulate brain activation when processing another person’s experience of pain. 
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Nationality is a real world marker of group identity. We explore the effect of implicit nationality primes on empathy for 
others in pain, using functional magnetic resonance imaging (fMRI).  25 Danish participants completed an MRI scan and 
40 item Empathy Quotient (EQ) questionnaire. During the fMRI sequence, participants viewed a series of videos of 
individuals experiencing shoulder pain and were asked to rate both pain intensity and pain unpleasantness.  Individuals 
in each video were either the same nationality as participants (Danish) or a different nationality (German). Videos were 
classified using the facial action coding system as either “high pain” or “low pain”. An implicit prime was also displayed, 
which was either the participants’ national flag (Danish flag) or no flag. Controlling for individual differences in 
empathising at the trait level, significantly greater activation in response to high pain compared to low pain videos was 
observed in the bilateral inferior frontal gyrus (p<0.001), left middle temporal gyrus (p<0.001), right pyramis (p=0.001) 
and left superior frontal gyrus (p=0.002). A main effect of prime (flag/no flag) was also observed in left superior parietal 
lobe (p=0.004) (figure1), and a trend towards significance in two large clusters within right insula (p=0.071, p=0.118) 
following small volume correction (SVC). A positive nationality x prime interaction was evident in left middle temporal 
gyrus (p<0.001) and left culmen (p=0.001). All p values reported at a threshold of 0.005 and FWE corrected. We observe 
a significant effect of prime, such that presence of an implicit national flag was associated with increased activation in 
superior parietal lobe, and a trend towards significant activation in the insula, both of which are known to be involved in 
the processing of empathy for pain. Furthermore, our results show that as activation in response to nationality increased, 
so did activation in response to national flag in the culmen and middle temporal gyrus, which have previously both been 
found to show increases in activation in response to viewing others in pain. We have, for the first time, provided 
biological evidence for the arousing effects of national flags, and have demonstrated that such cues affect how we 
perceive others. 
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Figure 1. Main effect of  implicit prime (flag/no flag) in the left superior parietal lobe. 
